The protein poly(ADP-ribosyl)ation system: its role in genome stability and lifespan determination.
The processes that lead to violation of genome integrity are known to increase with age. This phenomenon is caused both by increased production of reactive oxygen species and a decline in the efficiency of antioxidant defense system as well as systems maintaining genome stability. Accumulation of different unrepairable genome damage with age may be the cause of many age-related diseases and the development of phenotypic and physiological signs of aging. It is also clear that there is a close connection between the mechanisms of the maintenance of genome stability, on one hand, and the processes of spontaneous tumor formation and lifespan, on the other. In this regard, the system of protein poly(ADP-ribosyl)ation activated in response to a variety of DNA damage seems to be of particular interest. Data accumulated to date suggest it to be a kind of focal point of cellular processes, guiding the path of cell survival or death depending on the degree of DNA damage. This review summarizes and analyzes data on the involvement of poly(ADP-ribosyl)ation in various mechanisms of DNA repair, its interaction with progeria proteins, and the possible role in the development of spontaneous tumors and lifespan determination. Special attention is given to the relationship between various polymorphisms of the human poly(ADP-ribose) polymerase-1 gene and longevity.